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Monthly validation studies of boundary layer processes made at MetObs Lindenberg revealed some deficiencies in the operational COSMO-EU predictions which arise out problems with soil moisture in a broader sense. There are three main points: at first, the maximum values of soil temperature as well as their daily amplitudes are remarkably overestimated in cases in which the model soil is essentially dryer than observed. (T1). The agreement improves, however, if the operational system (model together with SMA-corrections) provides more realistic soil moistures. Second: the model produces a quite different Bowen ratio of the turbulent fluxes at surface in the annual cycle compared with measurements (T2). Most striking deviations occur during spring yielding to values of 1.5 instead of 0.5 due to too large sensible and too small latent heat fluxes in the monthly average. Finally, comparisons with radiosoundings show that the boundary layer is often too moist up to 1000m around noontime (T3). This moisture supply results to some extend from a too large water vapour influx from the surface which is mainly covered by coniferous forest around Lindenberg. The complete set of validation results with about 30 figures per month is meanwhile available at the COSMO-website for 2006.

In view of the important role which soil moisture is obviously playing a comparison of measured values with modelled ones is presented (here referred to the layer in between 3-9cm) to outline how accurately its annual cycle can be simulated (T4). On the one hand the comparison with the operational COSMO-EU-prediction system – although only hardly allowing to estimate the performance of the soil module itself due to the additional SMA-effects - evidences at least that the model soil is often too dry in the annual course of 2006. Using results of stand-alone runs of the soil module in contrast, the comparison more clearly indicates still remaining module problems since any forcing errors from the NWP-model (like precipitation or radiation) can be excluded that way. The results of some works done to study the deficiencies in more detail and to downsize them if possible will be presented. So, the bare soil evaporation (too strong in spring and autumn) could be reduced replacing the Dickinson’s scheme by an approach introduced by Noilhan & Platon (1989). Besides new root density and hydraulic functions are being adopted from GME to diminish the dry bias in the COSMO-EU. Likewise, the infiltration is based now on hydraulic conductivity. Tests are still under work. 

As first result, the sole reduction of bare soil evaporation already yields to a more realistic annual course of soil moisture in spring and autumn.(T5), improves the soil temperature  simulation during May 2006 (T6) and brings the Bowen ratio more in line with the measurements (T7).

Similar stand-alone simulations have also been performed for our (coniferous) forest station (T8). The results show that a more realistic ratio between the turbulent heat fluxes can already be obtained over land surfaces with high vegetation, too, if the external parameters better reflect the typical site conditions (main effect appeared if the soil type ‘loam’ has been replaced by ‘sand’). These modifications should be tested in operational practice to see if the observed moisture accumulation in the lower boundary lower around Lindenberg can be avoided that way.







